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^<*f| ^tb ^^--g- #*fl£}- o)^- oj-g-*V <g^*fl HV^ofl 

^-7}^ol 100, 000*1 #°1JL, 60%o]AVo] ^^j;^ + ol 

o.T^, #nfl^ ^^>7l nfl-g-ofl ; a^nfl tfl ^ ^-g-^ 1/5000 ^fl*l 

1/20,000^1 A}-g-^ ^ ^ D fl ^U>1- 7\ ^AA . 

13^ sH^-i-, 10^ #°l^r 
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^ ^ jis)^ *efl^ *flS-§- Al^Efl o]5 ol-g-*V 

ol wj-^o]] ojSj) ^ #71 iftl- 

o]ig-^ ^#{Catalysts for polymerizing cyclic olefin having polar 
funtional group, Polymerizing methods using the catalysts, Olefin polymer 
produced by the methods and optical anisotropic film comprising the polymer} 

[oooi] ^ it*$-& ^ .ne^ -i-isfl^M ^lS-g- #M *fl2: U-tM 

[0002] Jl^V ^<*IH ^>-§-^^ ^Ali^O)]^ ^a>^0] 3gS$$ # 

3*0^ £ **le| ^-i- ^qji ^ftrf. 
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-2 >§3E.sl ^^B- #5}°} «1 ^ *fl sKDe localization)^ -g-oltb s| = 

JieflolE^Efl^l wlHfl^ ^-ol^o] 2:#ni|s. ^^>7fl sq&t} (Chem. Rev. 1988, 
Vol. 88, 1405-1421; Chem. Rev. 1993, Vol. 93, 927-942). 
[0004] -§-°|-^-8r ^l^Calkide) ^l^e^l ^(hydride) *(|7l 

S}^ HBl^(trityl) °^^>5|- ^-§-(protonolysis)* ^ ^ #5.-^ <&<>] 

[0005] ^^"^-g-^Hl ofo]^ «-«-ol ^-4=- Q^-Z\)S>) o] &- 7 ] <4 «}"§-^ # 

[0006] 11=131, o^tt O]^^-^- ^^^o] ^thi: ^ <I3 ^ 2}-^-^ 

[0007] o}9\- go) cf^l ^ofl ^«fl #nfl Aj^Eflo^ «V-§-^ o] #^*>fe <^S>H ^^.^^ & 
[0008] JL£^ ^-efl^ #^1^ 2nl^dl4- ^ JIB]^ #^1^ °l-?-<H*l ^^1^ 7]& 



Id -6" 



°1 B fl-9- CD, DVD, P0F(Plastic Optical Fiber)$l- ^ ^*Mi*fl , 
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tH ^^l^f ^}7), S^R 1 

(Blister Packaging) -f-^ ^ o^-g- diTflS cf<^^7fl -§--§-li ^ %>cf. 
[0009] Held], ^aV^^S. JL^r^>7l- ^iL ^7fl -§-£5. A>-g-£|7l ^H*)]^ ^S^, 

^el^ ^5}-§-, ^3^- 140)^^-0!= , -7^, «HMw, ^, ^, 

^Ef^-, t=HM\ 3.3,% ^ ^^^1 cfl*V ^ ^ ^51^.^., 

[0010] <^ll# ^o] t ^11 5, 705, 503S <H1^ #41 

((AllyDPdCDs/AgSbFe 1- ^>-§-^H , ^ *)"§-7l7r S^-cr ici^l^l #%=;*fl» 

1HM 7flAl£)°l 010.14, ^r D fl cfl SM^l wl^o] 1:100 vfl^l 1:250.°-^ ^ 

^+<4 &7fl ^"71 ^tMl7r ^3 ^sHl ^^fl ^^7> & 

[0011] SEtt 0 <f°l£-^ [Pd(CH 3 CN) 4 ][BF 4 ]2 ^«fl *Q^3|=. ^J^dl 

#^}^ ^-r- ^ ^"Jl <^(exo) ol^^^n> aJbs^.o^ ^^^r ^ 

i^o.^,(Sen, A.; Lai, T.-W. J. Am. Chem. Soc. 1981, Vol. 103, 4627-4629) 
ofl^Efls.71 5^ oH1^7l* 3L#3Hr icJUdl-g: ^-f , t=H£31 cfl 

«1 ^ 1/100<HH 1/400 A>-g-cflo]: €r>H.S, ^nfl ^VA>^- ^1 
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[0012] *)^*\ ^16,455,650^011^ ^ ^-^S.^ [(R' ) Z M(L' ) X (L" ) y ] b [WCA] d ^ 

^ ^Sj-^* ^717} i^LyflTfl ^^l* #^Rr ^ °1 7flAlS) 

<H 91SL^, 7>iL^7l ^ ^ ^-§-71 7> ^ 2nJilM W*H* f^*}^ 

[0013] S^}-, Hl^ltb ^°11 ^1^- (Sen, et al . , Organometal 1 ics 2001, Vol. 

20, 2802-2812) <Mfe [(l,5-Cyclooctadiene)(CH 3 )Pd(Cl)]^r PPh^ ^ 1^ ^ 

[Na] + [B(3,5-(CF 3 )2C6H 3 )4]~ Q ^ ^^.^^ o^^s i^L^# 

^ ^-§-°lH ^^l cflwl ^ 1/400 ^ £ o] 34^0] ^fl-fr ^1~§-SH 40% ol^j-o^ ^ 
^r#S 6500 ^£^1 £-*V*g^- 7>^1 ^^11- <£^r 3^5. iJl*>Jl 9X^. 

[0014] T &^°1, ^ ^-§-711- ^ JlEl^ f^-g- #nfl Al^Bflo^ 

^^>7fl ^*><^, ^ ^-§-7Hl ^|^fl ^r*V} «1*H3^ £l7ll4 ^ ^^<>1 1 
<^ Jl-8: #^1 A>-g-5l7l ^^Cf^ ^l^ol ^#5]ol ^ *J-g-7l» 

^tK--§r, ^sl^ f^l^l ^>^, #*UA}-g-^oi <2<H*1*1 
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[0015] ^f, #°fl^ «}-§-^* f^M^l ^*fl t}<£^. ^nfll- A}-g-*V ^ufl 

[0016] <4*^H, S^nfl^ ^.^ofl ^^Tfl S^S}^ -^ufl, 

^r^l <M 1^ s}-^ tH^* A A A] %<L^ ^ ^-§-711- 7>^1 HE] 

^ ^^151 *];-§- Aj ol -f^H ^ -H^r*}^ ^ ^ ^#5. 

^ ^ flfe 7fl to] €-2-^711 

[0017] 0)^317). ^ a]^ 7]#^ o^Itt AJ-71 ^E}l7l^^ ^*fl^# 

[0018] ol^ji^} Z}^ ^- 7l#^ ^-71 #nfl Al^efl^ ol-g-s-j- 

[0019] ^-^o] ol =-j77f 4 H]*i] 7l#^ tt&I^ 0 ) ^£7> ^ O.^ , 

[0020] ^ °1^-^17.> Ml »i^l 7l^^ Hf^l^ Aj- 7 1 #3]^ ^tNll" 
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[0021] A o V 7l ^ »]*!) 7l#^ ^^]# ^ *>7l 3^}^, 

[0022] ^ 3-g-7l» 3.^-*}^ Jie)^ ^-efl^Tll ^^15- ^^l^l^ ^-71 ^ 

[0023] i) §>7i ^ is 5^is]^r ^-^ofl ^ afl^ s)^- nns. s^Kr 

7>*|fe 10^ ^ ^-fr ##*fl; ^ 
[0024] ii) S>7l <£] 25. S^S]^ 3.^3.^^- 7}*)^ SL^fe S#nflS Ol 

[0025] [^"^H^ 1] 

M[R 2 ] 2p (I) 
P 

[0026] (#7] 1<H1>H, X ^ Y tt S, 0 ^ N ^flEflS ^^>o]7l 

[0027] o] zj-sV cfA] e]-^^ 1 xfl^l 20^ SE^- ^r^l ^ 
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^^i; ^]^r SE^ wl^l^^l 6 i-fl^l 40^ o>li ; ^s^^iS. *1 

s}- SE^ til :g-s] E}^^ 7 ifl^l 155] <4^z]( ara ikyi); f^^r 3 *fl*l 20^ 

[0028] Ri ^ R 2 ^ ^3 ii ^4i^r 1 20^ ^ 2£^ M , ^ 

?fl^[ «1*13HeL ft^T 5 12^) <£z] ; 

^sH^S ^1^- til^l^r^l Ihh^r 6 i-M 40£] o}*g ■ ^5}^±_S. 

7 ifl*l 15^ 6>#^(aralkyl); S^r ^-^^ 3 ifl*l 20^ 

(alkynyl)°H ; 
[0029] M-B- 10^ ; 

[0030] 0 2«y> 

[0031] [s^M 2] 

[(R3)-P(R4)a(R4k)b[Z(R5) d ]c][Alli] (2) 

[0032] (#71 ^ 2<HH, a, b, cr 0 ^fl^l 3^1 a+b+c=3 <^M; 

[0033] -ihh, ^^O] Jl; 

[0034] d^, 27} ^t±. SE^ ^-f 27} Tj^ 2<>H , Z7> ^^§-<y 

^-f 3°H ; 

[0035] R 3 ^ SE^ 0 ^^, 0>^7l o]J7; 
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[0036] R4 ^ Rfc, R 5 ^ AA ti; 1 ^fl*l 20^ ^ EE^r £r*l 

^ 1^*1, iHI'd, EE^ U]^; ^2|-^4iS. ^1$ SE^ til ^1^2] ^ 

^ 3 125} Al^S.^; E^^^ii 3E^ ^dt^r 6 405] 

°>^; ^•^•^r^iS. SE^ wl^l^ fhii^r 7 ^1 155] °>^^(aralkyl ) ; &± 

3 ifl^l 2051 ^l^(alkynyl); HeKlh^r 1 *fl*l 105) ^ SE^r 
■SKD-gH, HeKfHfc.^ 1 1 ifl*l 105] EE^ ^^1)^^; He](*l^ EE 

ti l *] Ihii^r 3 i-fl*l 122] Aj-f-^.^^)^^; HeK^l^fi: 2.^ «1 *| e]-£. 
4 s 6 ifl*| 405] oj-lD^tl ; B^C^l^r EE^ ti] *] Ib^i^ 6 405] 

<W^1)^€; BeK^^r 1 105] >S*8 EE^r BB](*1 

SE^ 3 125] ^1 If 5.5>zj )^JS-a] ; HsK^l^- SE^ 

^ fbh^r 6 vfl*| 405] 0 >€)^^-^l°l^l, °H #7l AA$\ ^ltMfe %rg,$. SE^ 

1 ifl^l 205] ^S-^^ol^ ; 

[0037] [Anil-B- #7] 5^*] 15] M^l ^>7fl Hfl^^ ^ ^ -a-ol^-o]^, 

^i^MHH, [SbF 6 ]-, [PF 6 ]-, [AsF 6 ]-, Bl S-f-iSoV-MI 31 o] e 

(perfluoroacetate; [CF 3 C0 2 ]-), ^■ir¥-.£-.5.=.3.:ff|.2.i4| o] e ( per f luoropropionate; 

[C2F5CO2]-), ^^^-S-^^eflolSCperfluorobutyrate; [CF 3 CF 2 CF 2 C0 2 ]-) , 3|tSjfl 

°]H(perchlorate; [C10 4 ]-), ^^Hfr^^^i^H^Cp-toluenesulfonate; [p- 

CHaCe^SOa]-), [S0 3 CF 3 ]-, JieJ-BHl^, ^ ^^o.^. *}&Z\7]^ 
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ii) ^>7l -£^-§-t-, 80 °C ^fl*l 150 £-2E^<?HH, f;}7} 3 

l^^r ^7l AD «i^fl 71 #3 2M1-I- ^*>7l ^^H, #7l 

1H <Jl*fl *fl2^ ^ ^-§-71* ^ JLS|^ S^Vfe 
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[0046] Aj-g-S^^ ^nfl Aj^Efl^ i) ^- 7 1 gj-eV^I 1S 3>1 3 ^ofl 3] 

3 tifl^ 3^ *fl^3. ^J*}* i^-SKr 7>^1^ 10^ th-rr ^#"ti^ 

ii) A oM 23. 5*1 3 fe- 5.^3.^ f-R-s>^ S^*}-^ S^nfls. 

*l«M7lfe ^l-^-i: iNH^l ^rf. cflAlofl 10^ ^ 

^T-§-*>^ ^# n fl» %^^}JL -^A]oll ii^f 

^ °<M£r ^BflS] ^nfll- <?>^ ^ iic^ ^7lofl ^tJfl^ til^-Aj 

[0047] #7] 2^1 JsUlHB. 2.^ ^^HHB^- 2a 2.^- s^^l 

2bS 5*1 3 #°l£r^ ^ o^rf. 

[0048] [s^-^Hl 2a] 
[M'(R6) 4 ] 

[0049] [^Hl 2b] 
[M'CORe)^ 

[ooso] (#7l sj-^H 2a, ^ 2b°fl*1, 

[0051] M'^" ii€r 2^ ^-f^l^H- 0 !^!; 
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[0052] Re ^ n^^jAS. 5E^ ^±.^r 1 ^ 



*] 20^1 SEfe -g-*] *j <£2] , <y-?fl^ ; ^-5.^10,5. ^l^r JEfe til^]^-^ ^4:^ 3 

6 tfl^l 40^1 o>l; iMi^ 3 ^fl*l 20^ ^ 3^ e^^-^^S-a! SE^ ^ 



±^ 18 vfl*] ^ gr^l^ e^o^^^-a) 7 }- fhii^ 6^^1 40^1 

[0053] ^ ^--g-7]# St^fe- J7.it] t§ -|- efl Si Tfl ^-7> *\)^ 

«fl ^>-g-S]^ ^ ^--§"71 # 5.^Rr i^HM ^lol4. jISJ^ 2n 

tiVflTl] iE^ i.J±\fl -fKE*^ 2^tb *>M-^ ^-av3l(4 0 l ^1#^[2,2,1]^S 

-2-<a(bicyclo[2.2.1]hept-2-ene)) ^fl* i^>^ i^HMl-S ^*Vt}. 

[0054] ^ ^-§-711- ^ -§- efl ^ Tfl ^-7> ^-Sllfe a^jE <5>u|- 

^ 4-g-7ll- i^>^ i^aidN -tf^HH 

«HM ^7> jis. aflsSMH-, a^s. cf€- ^ ^-§-71* 

i^fe ii^-^Tll Tcl^MI* ^-7> ffsH ^ ^-g-711- iii'dlTj] 

*|) #3. oj^c^^l o]^ a]-^ ^^^-sfl-g. ^ 2:S>>1 M- , SE^ ^"^-71* i*}- 

S^r *^*fl* 4^ ^ 9X^. 

[0055] o]<4 ^ *}-§- 7l# ^ ii^LkflTil 5>7l Sl-^-Al 3 0. S 1A|£]^ s}- 
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[0057] (^>7l 3^1^, 

[0058] m-gr 0 ifl^l 4^1 ^^r°lJL, 

[0059] R 7 , R 7 ', R 7 " ^ R 7 "' ^ *\°]S. *}i4^ ^ ^-g-71-I- ^bHH, M-^^l^ 

[0060] R 7 , R 7 ', R 7 " ^ R 7 " fe- *\S. &±.^- 4 vfl^l 12^ 5.^- ^5. 

s}- a]§^ se^ 6 xfl^l 24^1 «o>^^ -nel-i- ^ ; 

[0061] ^-7] ti]^ 3}--g-7l^ ^dt; #5.^1; li:^r 1 20^) <*I^ SE^ 

^•S.^Chaloalkyl), ^1^, 3 ifl*l 20^1 lE^b 

^l^(alkynyl), ^<£7l ^(alkynyl ) ; <£^, ^1^, Q?}^, « 

*1#S<£23; <£zJ, Q?)^, te^l, ^S<£^, ^S.^^, £^ 

^5. ^ 7i 6 ^fl*l 40^ , ^Tfl^, ^7]^, 
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vfl*| 155] ^^^(araikyDolji; 



[0062] 



^ 7] (non-hydrocarbonaceous polar group)-5L*| , 



[0063] -OR 9 , -0C(0)0R 9 , -R 8 0C(0)0R 9 , -C(0)R 9 , -R 8 (X0)R 9 , -0C(0)R 9 , -R 8 0C(0)R 9 , 



-(R 8 0) k -OR 9 , -(0R 8 ) k -0R 9 , -C(0)-0-C(0)R 9 , -R 8 C(0)-0-C(0)R 9 , -SR 9 , -R 8 SR 9 , -SSR 8 , 



R 8 SSR 9 , -S(=0)R 9 , -R 8 S(=0)R 9 , -R 8 C(=S)R 9 , -R 8 COS)SR 9 , VsOaR 9 , -SOaR 9 , 



R 8 N=C=S, -NC0, R 8 -NC0, -CN, -R 8 CN, -NNC(=S)R 9 , -R 8 NNCOS)R 9 , -NQ2, 



R 8 N02 , 



CfO)N 



/ 



■ N 



'Si, 



R12 

R13 



— RUM'' . 



— OC(0)N 



X 



Rl3l 



Mi* 



R 



13 



MP 



SRI? 



.0, 



0.1 



ill* 

o; 



M^OSOR" 







— R 11 K. 



PR 12 - 



f ■■e-:«.v* 



•;i ? ir. 



: <R12 : : 0: 



R&Or 
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RE •• 
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:R.t2 ; .-. 



I II 11 1 !| 
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II }.OR° 



[0064] 



(^"71 2|-§-7]^ Z^o} R ^ e]-^ i 20^1 ^ ^fr 



3.^, ^^1^, ^-S^Tll 1 -!; i=h^r 3 tfl^l 20^ ^ SE^ t^l^, ^ 

<£7lv|; IHI^, <£7l^, 1^31, ^-S.^, 

£\7]^ Ihi^r 3 vfl^l 12^| Al-^s.^^; <£z] ( <^?fl^ ( ^^^1, 

€; 5£tt IHI^, ^7]^, ^-s^l, tbs^u, tlrS.'&Tfl^, tj-S-^l vis. *l 

9 10 11 12 13 

[0065] ^^%-7)9] Z|Z|^ R , R , R , R ^ R ^ ^S.^] fBl^r 1 ^*1 20 

^ £tt £-*l^ «&7l^, ^rS.^71^; «a-7l^, ^-3.31, ^-s^, ^> 

^^^1^, SE^ ^"^^71^5. ^l^r^Tiq- til *1 3 xfl^l 12^1 
Al#S.<£2]; iHl'd, <£?]"d, thS.^ , ^^l^d, SE^ ^-^.^71 

^l^T^ til^l^ 6 vflx] 40^1 o>H ; «£7fl^, <£7l ^ , ^S. 

^1, ^-^^fj , ^-^.^711 ^ , ^-5.^71 ^1^5)711-} til ^]^r si h}^^ 7 iflx] 

15^1 °H^; ^"^1, t^^^l , 71-21^^-^1, -^-5.7>^.^^-Alol^ ; 

[0066] kfe" 1 xfl^l 102] ^<g)) 
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[0067] #7) 4§^nfl X\ ^ Efl oil A 1 S#nfl^, ^MM-i- 7>^1 jiej^ ^rZ]} 

^ sj-Jl ; 

[0068] [2}-^H] 4] 




[0069] (#71 ^ 4 <M, X 31 Y ^ Zj-Zj" S ^ 0 ^€ *Nl3. ^^Hal; 

[0070] r/, R 2 *. R 2 " ^ R 2 '"^ 1 20^ ^ lE^ 

^ ^t^D'd SE^ ti]^ ; ^sH^fc^. 5E^ ti.l^l^s] ^4i^r 5 ^1 12£) 

3E^ Ib^^r 6 vfl*] 40^ o>^; i^sH^ 

5. JE^ 7 ifl*l 15^ o>^-^( ara ikyi); IhSi^r 3 xfl^l 

20^1 ^l^CalkynyD^H; 

[0071] M^r 10^ ^-#o]t^; 

[0072] r 3f se 0 ifl^l 2 °1 JL, r + s 2 ^) 
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5j 

[H-P(R4) 3 ][Ani] (5) 

(#7l ^ 5^1 *i , R4 A 7 A ^i^^^-^, ^±.\ ^l±.^ 1 ifl*l 20^ BE 

^ ^ <£z], ^-s-^l , <£^, "^71]^, SE-^ al^; 3E^ f^^r 3 

vfl^l 12^ Al#^<^^; t\% SE^ ^"^^ 6 ifl*l 40^ °>tl; 

Hl*l^ fBi^r 7 ifl^l 15^) <>>M(aralkyl); 3 ifl*l 20^1 ^^1^ 

(alkynyl)ol^ ; o]nfl z}-z}-°) a^ylfe lkS.J& fhfc^ 1 20^1 

cf^S., *}7l ^ 4a ^ #7l ^ 55L ^ Jit* 




(#7] 4a oflAl r/, R 2 ', R 2 " * R 2 "V ^3-2-5. 1 vfl*l 20^1 ^ 

3E^ <£Z3, SE^ w]^; ^SH^s SE^ «1*1$He1 5 ^ 



54-21 



ftci^g: 10-2004-0074307 

*1 12^] a] ^s. ; i£5\-^r±g- SE^ 6 ifl^l 40^ <4li; 

^s]-t^ SE^ iBi^ 7 ifl^l 15^1 o>^^( ara ikyl); SE^ ^-^^ 

3 iflx] 20^1 £7l^(alkynyl)°H; 
[0078] r 2}- sfe 0 vfl^l 2c>lZL, r + 

[0079] "W^, ^ 4a5. ^ Pd ^ ##°1HH 



[0080] <iM3°J -fM^r #nfl<2] ;go_ ^ ^5:- ^ ^o] ^7} 

^D=-§r ^-^l 1 ^ (Kaminsky et al. Angew. Chem. Int. Ed., 1985, vol 24, 507; 
Brookhart et al . Chem. Rev. 2000, vol 100, 1169; Resconi et al. Chem. Rev. 
2000, vol 100, 1253). ^tt" £r£7> ^7}*k°\) 4*^1 #4^}-7fl £\ 

[0081] ojc]] tij^-c*] ^i^l IcHMI^ ^7l^ ^^H^ ^fl^ # 
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^ 31^ «r^* <H^JI, p-^7> #DflS. ^1-^^71 

7l nfl^-ofl ^r*H^l ^7}-&}7\\ slt}(Kaminsky et al. Macromol . Symp. 1995, vol 

97, 225). ^eM, ffAc f ^Ajzj 5a°-M-, f^l ^ *}-8- 

711- i^o"}-^ i^L^ #^-^1* nfl A>-§-5)^ ^fl*^ #^"-gr£l- 80 °C °1 

^SLS. -ir^^ tfl«-^ <l£:*fl£H #^ol ^-o}^ Jl^^^o) ^ & 

<£^°.3, 91^^ -H-^H t^*^ ^ ^]--g-7l fif ° 0 tol^^ 

71 nfl-g-ofl jr-g-T^o} ^ ^--§-71 # SlHrRr -31 # 31 & 7fl f^l-fr ^ =^ 

-i:^. ^lS^ ^ &cj-. ^g, ^t}"-&S7> 150 °C# 2^}^ nflo^ ^7] #*fl^^- 
°1 ^-g^^H f^°l JL^A^$\ ^ ^-§-7l# S^>^ 2511 

711 f^l* ^l^>7l7> <H^tK 
[0083] l^^l A>-g-£l^ #nfl i) #7l IS. ^ 10^ 

^-n- ii) ^"71 2 S 3.^1 51 ^ ^^S.^ ^-R-*>fe <§£)-^#* X 

2^*1)5. ol^ol^l ^-g- ^ 80 t^x] 150 °C^1 f^£ri<HH <1 

^-^flsl^l # 0.^*1 £. ^ #J$£. ^E^cf. iJ-^ofl iM^Itt ^*H1 loll o} 

[0084] ^ ^o]] 2#nfl^ Aj-g-t^ S^S^"^- ^"-°-S:>^ S^-i"^ 

7>^1^, ^o] ^ S|-^-§-# <i^, ^^5. 3M 71 ^ «%Kg_ ^ 
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#<H1 tflsfl 0.5 ^fl*l 10 ^ flfe^!. -^-71 2:#nfl<q #^7> 0.5* nl^oj nflofl 

#^r D fl^ JL2f7|- Dl^sr>Jl ( 10#^r nflofl^ 5^ 2} i^i^-o] -g- 

^Hl afl^s-H ^ *H 3 ^S. ±2.^ yfl^l- ej-jl ^V^^-S. <£°l£r ^Eflo) 



[0085] ^ofl A>-g-S]^ ^-71 #nfl P] *1*1^<H1 *J 

^5. 5a^, ^71 v}^7} x]*)^ ^7>, HlEfu|o> ; ^^7>/aS.nlo>, ^9}/ 



*l^x> x1^^a o voii ^1^1^ a>-§-^>^ -g-iEo)! ix|-e|- ^-7>^ g-5L# 

[0086] ^-tgoll ^H"^ ^"71 #nfl ^^-g^ -g-nfls. A>-g-^r>^ Qjl JL^O_S. 

-#7l #n]] -g-nflofl -g-^flAl 71^ ^<H] A>-g-^ - oli=. 



[0087] ti>-§-7fl ^S] -S-7j-g-nflo} aV 7 ) -g-«S] # ^T^l ^^=ofl cfl 
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*{| 50% vfl^l 800%°J , 50% 400%<?1 3J°1 tNl , 50% *1 °fl 

°> s>7] ^ sH rfltb 91 ^L, 800%* ^4^^ aV-§- 

[0088] ^°ll A>-g-=lfe -#7l #nfl # 7 1 ^nflS}- ^^S. & ^ ^ 

S. <#7) -g-<^ ^ # ^Sfl tflu] 1/2,500 tfl*l 1/200,000^1 ^3 *fl 

-§-^^r c]^r «>^^>7fl^ 1/5000 vfl^l l/20000oluf. 

[0089] « 0 V^ o]| ^flSS]^ ^ *MM-& ifs}^ i^S.^ ^-7> # 

tMlfe ^ ^"-8-711- i^-*|-^r ^i\3l7)l ^^1* ^©i£ 0.1 99.9 #% ifh 
*M, °H ^7l# i^-sRr i^L^ <&s. t ^ o] ^ ^ *q ^#5. <>l-¥-<H*i 

[0090] ^-7> WltS: *4H3t! ^JUM ^S^*]- ^-o] 

M ^-§-7l# 3L^Kr JL&m #efl^[7ll ^^1* ^1^^>^ ^ 40% 

JL^S. 4^ 9X°-*$, -^7} ^tJ-^1^1 ^-^^(Mw)^ ^©l£ 100,000 
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^f^-^r 100,000 tfl*| 1,000,000-2.5. 2^}-^ uf^^tf. 

[0091] ^Hfl°flfe ^ Ifsfe JIS^ #efl^7^1 ^-7 r ^^1* *| 

[0092] ^-^ofl tc)-e(- *)12^, ^ ^-§-71* ^ ^J±vdl31 ^g" 

3m f^lHi}. £tb °1 ^Wtt ^#*y*11 S^l ^7fl^ (substrate)^! 

*r SiJl, ^1, £tt ^-4 #4? 7l^(substrate)ofl ^ ^€ 

54^, J±3L^-§- t ^515. #*v^ s.^o] ^ 

^5)5., ^S^lifl7l^r ^S.l-(multichip modules)^ *i*]-^lH a> 

[0093] £ #7l ^^1* <>l-g-*M ^Eflofl^r *fl2^ ^ -^^.g- 

[0094] ^^-^^1 #31^ ^Bfl^o] ^-^(conformational unit)-& 

?f- 7fl^ ^efl# A A B.S. ^tb(rigid) -HS|# *V 

°1 *1 = «r ^Efll- oil- ^ Si 1 }. ^Efl# ^ i^HM 
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^ &x}&2i\ ^s.^-%-o] ^-7\^\A] 5)^, ^-* r 7j^ ^(packing) 

°ll *1U= ^(directional order)* #7fl sq<H ^ ^z^o.^ o]^^. 7 \ 

-g-°l^>^ LCDCLiquid crystal display)^- *L-# 

#211^^1 -^7} -g-^Hl ^ -g-^fl 7fl^i^ ^ £tt ^EAVO.^ 

^S^Kr « 0 >^^r Jie)^ ^ efl 3£ 741 ^7> f^l* Jl^-7> ^ 5 ^fl^l 95 ti 

^- y>#3]^>7l]^ 10 60 -g-nflo^l ^-Ol^r>J7 ^Kg,^ JH^}^ ^l^sr> 

^ uf^^isl-cf . olufl 100 tfl*] 10000 cpSxl ^o] -g-nfl 

w>^^ ( wf^-^s>7fl^ 300 ifl^l 8000 cps*lT=k 5E?h #7l 

*ll^H^r 71 74]^o] jg-S.^ tfl^, #|^* 7fl^S>7l ^*r°i 7}- 

^*fl, ^^- a oM^l, 7>sq^ ^^1, SE^r rfl^l « 0 >^]^1^ ^7H1# ^7>^" *r 
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[0098] ol<2j- ^-o] *H;2:=] 3j-g-£r 7>}7] IS. 5^ B)- Cfl # ^(Rth)^] 

70 xfl^l 1000 rw9l °1 W <H) 

[0099] 1] 

R th - A(n y - n z ) x d Q) 

[oioo] (-S-71 

[oioi] n v ^ 550 nm^H ^^^1^ JL^r ^(fast axis)^1 ^^^k°)JL; 



[0102] n z ^ sj-^l- 550 nm^l^i ^j^S^ ^-^1 ^ 1: o] ; 



[0103] d^r ^-?|]<y.) 

[0104] oj o)t£s§ 7fx]^ ^#^r #^o] n x = n y < n z< ^ 

^l(n x ^ ^ifl^ *i^r ^Kslow axis)^ #^^o] ji; „ jl4=- ^(fast axis)^ 



#3H-g- v)l7>E]ti. Ol-^MHC negative C-plate) ^ %^ J±# A>-g-^ 
[0105] cl^>, ^A|d|lt ^o] M- -a^*Kh ^r^°l 

^15.3. 7l#(standard Schlenk technique) 5Efe = e^o] hv^ 7l^# a> 
-g-sl-o^ ?%7.}7) ^ i^E^^ J^-M 300 ^H5.*l^(Bruker 300 
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spectrometer)* ^}-§-*}^ <£9X^ , H NMR^r 300 MHz^H \ MR-& 75 

MHz^i ^^^>^cf. ^-^f^ ^-i^ GPCCgel permeation 

chromatography)* *r-§-^r°3 o]uft Jg^-^E} ^ (polystyrene) 

^>^cf. TGA ^ DSCSf l^r^^r TA Instrument (TGA 2050; heating 

rate 10 K/min)* <>1 -g-^H ^l^rW. iBj-^/aJs^l^oll *\ ^^-*}<^ 

^1<5}53_o^ ( ^#S-5.DflE}-^ CaH 2 ^l^i ^ ^>-§-^>S^. 

[0107] ^l^ofl 1 

[0108] 5-^jiVfl-2-?>^-^^^l- qH<>l^g^ aflS 

[0109] 2 L -H^^-g^H DCPD (dicyclopentadiene, Hk^*}*} ^flS, 256.5 in£, 

1.9 mol), ^l^<5>3.^5llc>lS (<y-H.e)^A> 405 ml, 4.5 mol), 

(3.2 g, 0.03 mol)* ^ ^r£* 220°C^ r *l ^X|^cf. o]^- 300 rpmA^. HL*V 

^1^=* °l-§-*>^ 1 torr^. #fr*r°3 501C<H1^ (^: 

57.6%, £=58/42). 

[ono] VNMR (600MHz, CDC1 3 ), 6 6.17 (dd, 1H) , 5.91 (dd, 1H), 3.60 (s, 

3H), 3.17 (b, 1H), 2.91 (m, 1H) , 2.88 (b, 1H), 1.90 (m, 1H), 1.42 (m, 2H) , 
1.28 (m, 1H); ^±.: 6 6.09 (m, 2H) , 3.67 (s, 3H), 3.01 (b, 1H), 2.88 (b, 
1H), 2.20 (m, 1H), 1.88 (m, 1H) , 1.51 (d, 1H), 1.34 (m, 2H). 
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2 

2 L JL<Q*}-%-7}*\] DCPD 248 m£, 1.852 mol), «£fJoMI3M B. (<£ 

^3*1 , 500 mi, 4.63 mol), ^l^.^)^ (0.7 g, 0.006 mol)*- ^ ^ 190 
°C t?\t\ -tf^l^^r. 0 1# 300 rpmS. JE^sf^ 5 a]£K^o> aV-§-A]^1 * , f£S]^ 
^r-g-l-^- ^^1^1 W^lS. #^cf. ol-g-^c^ 1 torrS ^» 2 

*H1 ^1*}^ 56°C<Hl^i ^^cf (^-fr: 30 %, ^j^/<ffl £=57/43) . 

^-NMR (300MHz, CDC1 3 ) : 6 6.17 -5.91 (m, 2H) , 4.15 ~ 3.63 (m, 2H) , 

2.91 ~ 2.88 (m, 2H), 2.38 (m, 1H) , 2.05 (s, 3H) , 1.83 (m, 1H), 1.60 - 1.25 
(m, 2H) , 0.57 (m, 1H ) . 

*\}^} 3 

rHP(cv),ircn^ 

P(Cy) 3 (2.02 g, 7.2 mmol)* 250 mL 4=) ^^(schlenk) -H-e^H^l ^f-^^ZL 

cH^eflEfls (150 mL) * cf^-AS., -tf^H HC1 (14.4 mL, 

1.0M in ether)-!- ^f-^^Jl ^-§- 0 l Sl^s^ ^^i# 0 l ^sj&o.^, 

^ 20 -g- ^J£ aV-g-A) 7l JL *fo>Afl O-e^E^ o^^-jr ofl ^ ofl 3) s 

(80 mL)3. ^1 ^3)5. Afla^ t}-g-, #£r°1]>H ^iit ^1^-* ^ -§-°fl» H}7] 
*}JL [HP(Cy) 3 ][Cl] (86%, 1.95g)«- 
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[0118] *H-NMR (600MHz, CD 2 C1 2 ) : 67.02 -6.23 (d, 1H, J H - P =470 Hz), 2.56 - 

1.30 (m, 33H); 13 C-NMR (600MHz, CD 2 C1 2 ) : 6 ©28.9 (d), 28.5 (d) , 26.8 (d) , 
25.6 (s). 31 P-NMR (600MHz, CD 2 C1 2 ) : 6 22.98 (d, J P . H =470 Hz). 

[0119] ^l^ 01 }] 4 

[0120] rHP(n-Bu)^irC11^ 

[0121] P(Cy) 3 (2.0 g, 10.0 mmol)# 250 mL $\ €3.(schlenk) #^^3.^1 ^^Jl 

t^ofl^oflEfls (150 mL) # -INW^. HC1 (20.0 mL, 

1.0M in ether)* ^SJsKn. ^1^5]^ *§^£\9X°-*1 , 

ZL [HP(n-Bu) 3 ][Cl] (90%, 2.15g)« £&ch 

[0122] Z\)2i<$} 5 

[0123] [HPICyLIMCsF 0 ,1 3 

[0124] #=LW. ^ SHH 3^H <£^r [HP(Cy) 3 ][Cl] (0.56g, 1.75 mmol)^ 

[Li][B(C6F 5 ) 4 ] (l.Og, 1.46 mmol)» 100 mL 4=1 ^lS(schlenk) #e)-^aL°1] *f- 

<QZ}JL (20 mL)^- -g-«fl^l^^. tf-S-o^, ^"^1^ 
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[HP(Cy) 3 ][Cl] -g-^-i- [Li][B(C6F 5 )J -g-^-°5. ^7>s>^cf. ^je *V 

* ^l^t!: -78 VS. ^r£» ^ofl^ofltfls (30 mL)» 

cf. n>*]T2i-_o^ aV 7 ] -g-o}j^. afeji c] ofl ig ofl Efl s. (30 mL)S. ^ ^ , 

*Hr-§-*ti» -f-*fl -g-^H* *11 7] [HP(Cy) 3 ] [BCCeFs) 4 ] (90%, 

1.26g)# £&th 

[0125] VnMR (600MHz, CD 2 C1 2 ) : 8 5.32 -4.65 (d, 1H, J H - P =440 Hz), 2.43 ~ 

1.33 (m, 33H); 13 C-NMR (600MHz, CD 2 C1 2 ) : 6 149.7, 148.1, 139.7, 139.2, 138.1, 
138.0, 137.8, 136.2, 125.1, 124.9, 29.0, 28.8, 26.7 (d), 25.4 (s). 3 V-NMR 

19 

(600MHz, CD 2 C1 2 ) : 31.14 (d, J P - H =440 Hz). F-NMR (600MHz, CD 2 C1 2 ) : 
-130.90, -161.51, -163.37. 

[0126] ^)Si<^} 6 

[0127] rHP(n-Bu) a UB(C J sliM ^ 

[0128] ^S.*L «>i <*HM ^2:^1 4<%*\ [HP(n-Bu) 3 ][Cl] (0.42g, 1.75 mmo 

1)55]- [Li][B(C6F 5 ) 4 ] (l.Og, 1.46 mmo I)* 100 mL $ 3Ia.(schlenk) f2}i3 

ofl ^-^^ e)#^5.n)]E]- (20 mL)# -g-^IM^. ^-^-oflA^ 
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[HP(Cy) 3 ][Cl] -g-*}* [Li][B(C6F 5 ) 4 ] **7}j& cf-g-, 

•£-§-^ *l^-§--§-* -fM^-I- -f-«fl -g-nfl 5 mL € °fl^l Sl^Hl 

°fl» ^ll^^^cf. tf-§-°-S, -78 ^r-£» cHllH]^ = (30 mL)l- ^ 

*M^tb ^ , A oM -§-<^ s j7 T^ofl^oflEfls (30 mL)S. 4 ^]^}£t}. 

^-g-^^- ^1^1- ^ -g-nfll- ^] 7| *}ZL [HP(Cy) 3 ] [B(CsF 

5)4] (87%, 1.12g)# ^5^. 

[0129] ^^H) 1 

[0130] 5-J3iJlyfl-2-7>^^<-> pfl^on^iEflg^ 

[0131] #7l aflsofl l^l^i 5-it iL^^-?}^ ^ a> Dfl^ofl^Efls.(MENB, lOmL, 

55.6mmol)# 250 mL 4=1 ^^^>J1 Pd(0Ac) 2 (OAc=acetate, 2.5 mg, 11 

ymol)^ [HP(Cy) 3 ] [B(C6F 5 ) 4 ] (21.1 mg, 22 u mo 1)1- 250 mL # $\B.^£iH.°\) ^<U 
« M A oM ^EHMlHl ^7>sr>Jl, 90°C°lH 10 ^1?!^^ ^lfl^ 50 mL l-^f-^fl 

8.4 g (^^ 80.5 ^^=%)» . ^r7}^(Mw)£r 200,400 

o]JL, Mw/Mn^r 2.02°l&£k 
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[0132] -M^H] 2 — 8 

[0133] 5z2±M= vfl -2-°J- g ^13 gfl^lMg] ^ ^ 

[0134] [HP(Cy) 3 ] [B(C6F 5 ) 4 ] <£-§- Pd(0Ac)2 -I-tflHl 2:1, HI, 2:3, 1:2. 1:4, 1:8 3. 

2-^€°Hl^l°lB. (4 mL, 24.7 mmol)^ (12 mC)# 100 m£ 4=1 ifflH. 

ofl Jf<g*|-ai #nfl^. Pd(0Ac) 2 (1.1 mg, 4.9 pmo[)^ <^s1 7>*| ^^wlS ^sj-tl: 

[HP(Cy) 3 ][B(C 6 F 5 ) 4 ]# ^tSSi^ (1 meHl ^°]^- <E3:^1 -§-^Hl 4 *1 

=L S. l*fl q-Ej-ifl&th 

[0135] [S 1] 



ni 1 


Pd(0Ac) 2 
(mg) 


[HP(Cy) 3 ] 

[B(C6F 5 ) 4 ] 
(mg) 


Pd/B 


^ o 


Mw 


Mw/Mn 


[n] 


»] 


^*H1 2 


1.1 


2.4 


2/1 


1.77 


43.2 


333 , 400 


2.11 


^*H1 3 


1.1 


4.7 


1/1 


3.52 


86.0 


272 , 800 


2.28 


^AHl 4 


1.1 


7.1 


2/3 


3.82 


93.2 


260 . 000 


2.56 


^*H1 5 


1.1 


9.5 


1/2 


3.83 


93.4 


256,300 


2.49 




1.1 


19.0 


1/4 


3.80 


90.5 


221,600 


2.45 


^A]^] 7 


1.1 


28.4 


1/6 


3.39 


82.7 


194 , 100 


2.25 


"s^l 8 


1.1 


38.0 


1/8 


3.30 


80.5 


193,200 


2.20 



[0136] 9 

[0137] i^L^l ^HH*^^ oUTgofl^iEfls / ^ti<d! ^-7\ ^^tMl 
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[0138] 250 me 4=1 3! 3 <£^]5. i^iL^ 7>4^^^ Dj|fiiEl2 (16.74 g) , 

iiti^l (4.44 g) ^ ^^1^ fMf-<a 37 mC* ^^*>^^-. <>1 s-ej-^^ofl v] 

^ (2 m*)ofl ^91 Pd(0Ac) 2 (4.79 mg)^ [HP(Cy) 3 ] [B(C 6 F 5 ) 4 ] (40.4 mg)-§- 



*}JL 10*1 90TCofl-H uitiVe>^A^| *V-g-X|^tf. «>-§- io *ofl >y- 7 ] 



i^iHd!^ ^J2>dl 7>4^?J<4- r>l|liA E |2 14.86 g-g: 

^SW^r*: 70.2 ^ %). °1 ^^lo] f^g-g- ^>^= 

(Mw)-S: 184,000 ^IJL, Mw/Mn^ 2.12 

[0139] ^A]ci|] io 

[0140] i^lUdl ^4^^ Dfl^^liBfl S. / Jf igi^Hdl «. 7 > ^^^Ml 



[0141] 250 me 3 i^liLV!! ^HKJ^^ nfl ig ofl ^ Efl =. (14.64 g), 

^-H^iL^H (6.14 g) ^ #-¥-<?a (37 me)-!- ^^s:>^q-. o] -ge^^ofl 
& (2 me)«Hl Pd(acac) 2 (4.19 rag)^ [HP(Cy) 3 ] [B(CeF 5 ) 4 ] (32.8 mg)# 

10 *}Zt ^o> 90 TC 6 )]^ JRti>s>^Al tiV-§-A]^cf. wV-g- io a]^- ^o]] Aj- 7 ] tiV-g-l-g; 

sH&s] ofl^ofl ^oi^o^ ^Ajjo] °1 ^ 

nfl7]S ^§^-31* ^l^o_^-o]l^ 65°CS 24 a]^o> ^^}<^ Jf^i 

nfliHl^Efl s. ^#^-*f| 13.7 g* ^^cfC^^: 
S-^^ 65.9 #^%). °1 ^>^(Mw)-gr 157,000 
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°18JL, Mw/Mn^r 2.13°l&tf. 

[0142] ^-^1^] 11 

[0143] 5-2cJiidi-2-^i<>H|3MH / ^ti^JlVj] ¥-7} ^f^l *\}2i (#nfl: Pd(acac) 2 ) 

[0144] 250 m« 4^3. 5- ^-^^-2-^^01-^1 Efl ol e (8.2 g), ^- Ir: J£ Vjl (3.2 

g) ^ -t-f-^ (36 m£)» ^^rf. o] f5}i 3 cfl ^#^.^^1^ (2 mi)*]] 
#^5. Pd(0Ac) 2 (3.2mg)5q- [HP(Cy) 3 ] [B(C6F 5 ) 4 ] (27.0 mg)# -f-^^Jl 4 *1 

o\] Jf<a^ ^aJ)o| ^ig-sfl <£5W. ol -B-e) ^nfl7lS- 

^^tMl* ^^^-^H 65 °CS. 24 a1^>^-o> ^J^J-o} ^l! ^JivA^ 
Vfi ^HH^-Sr = ^ ^-g^afl 9.30 g-g. ^€ # 

^7l§ 81.7 ^^1^1 ^>^(Mw)^r 218,300 °]9X^-, Mw/Mn^ 

3.52 ol^cf. 

[0145] «1 J2<^] 1 

[0146] 5-^^.Vfl-2-7>^-^H> 

[0147] 5-icJ±yjl-2-7V^*> 10 g-cj- [Pd(C6H 5 CN)Cl 2 ] 2 100 mg ♦ -^e^^l ^fl^i 

140 TC^H 10.5 ^r-g-Al^, 5.75 g ^ ¥.91 3- 1129 

[0148] a]JR^l 2 

[0149] 5-^iiL yfl -2- pfl ^ - cp Vi o>Afl gfl 
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[0150] 5-iL.a.^l-2-^^-c]]^>^oHl^l 0 lS (1.03 g, 3.7 ramol)^- $\ €3. f-e^^] *$JL 
cj-^- #e^^3<Hl [(Allyl)PdCl] 2 (13.15 mg, 3.60*10~ 2 mmol) ^- AgSbF 6 (35 mg, 

10.1*10" 2 mmol) # ^-3. tSS«^! 2 ni t ^§o] -^o]rf . AgCl ^-§-^8: 7]^.JL 

^£r<*H*i ^7>§>J1 24^1^0]- aV-i-Al^lcf. 1.01 g (98%) 
o]ji ^^^x}^ 58,848 ol^cf. 
[0151] w]5L<^] 3 

[0152] 5-^jjyl1-2-$J-^oMlEflolH irlfr 

[0153] =3313 t^3i 5-^:£idl-2-^li°Hl3l°lH (5.0 g, 30 mmoD^l Li[B(C6F 5 ) J* 

^t=K [(Allyl)PdCl] 2 (0.55 mg, 0.0015 mmol) ^ P(Cy) 3 (0.84 mg, 0.0030 mmol) 

-I- 0.1 mL o\] ^°}JL T£t£*\}^r°_£. ^7>^cf . 65 °C<^l^i 4 

*fl 0.25 g (5%) ^ ^^11- ^^cf. 
[0154] a]in<^] 4 

[0155] Pd(0Ac)2 ^- P]l Tjj o}-^ g] ^ EflE^7l^(^El-#Jf^^l^)J± fllolS #^711 

oil 5-^^1-2-^ oMiEfloim^ ^m- 

[0156] 250 4=1 313. 1:5}-^ 3 oil 5-^Ji\il-2-<|!;tl <>M1 ell °] e ( 5 m L > 30.9 mmol)^ -t^^ 
(15 m£)» s}^^ . °1 #e^3°T| ^#S5.nflE^ (1 n^)^ i=-o] ^ofl^ 

Pd(0Ac)2 (1.4 mg, 6.2 mol) ^ ^HUc}^^- EllEi(- 7 |^ (^^#^-0^5.^^) 
iUlHB. (10.9 mg, 13.6 mol)* ^^sj-ji 18 *1£"^ < ?V 90 °1H ^L^S]-^ al-g- 
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[0157] 12-13 

[oi58] M: QKHj ^-ff-^ 

[0159] ^"71 ^JAHl 1 ^ 2<^]A"1 ^tNll" ^>7l a 2^1 5:^-2]- ^o] ^^-S><^ 

7l^r tb ^ , -tf£r°lH 1 ^I^Kn, i=M ^ £r^7l *H1 100 

°C <H] *| 18 -g^ £IS ^ -10 °C ^] *| 10 ii^r^r ^ 

(knife)S. -B-^l 7lJ& ^s}^ ^}7} 2 % ^t!r 

^ ol-i- ^§-o]| tfl*]. ^-^sf 400 700 nm^l^i^ ^ ^-^w 

[0160] [3E. 2] 



T 1 & 


^ 






*°II(WF-) 






^^H] 12 




THF 560 


114 


92 


^*H1 13 


^*l°fl 2<>fl^i *fl^El 1- 


MC 360, 3? 
TOLUENE 200 


120 


92 



[0161] ^-7] & 2<*IM, 

[0162] THF^ 31 E e^j-ol r: ^ xr J7 ; MC^ *11 H 3fi#5.SM = o] . 

[0163] *]-?Ml 1 

[0164] #^ 
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[0165] ^)^} 12 ^ 13^1 ^tb ^ €-§-^ ^ o>tifl(Abbe) ol-g-*> 

^ M€-(n)-g: ^*>JL, ^ ^-^3l(#*> 7)7] *fl^; KOBRA-21 ADH)# 

°l-§-*M 3KRe)# ^^31, ig-g-T^o) 2| £7 ]. 50 = nflo^ 

$\^*\ &(R e )* ^3*Mi, 2°fl nf^M ^1-8- ^1 ^ ^ x- 
axis^ ^(Rth)# t^S^. 
[0166] [*r^ 2] 




[0167] S£*V Re ^ R th 3HM M-t<H #^#^> (n x -n y )^ 

(n y -n z )# ^^}^^-. *}7) S. 3<H1 ^ (n x -n y ),R e , R th , (n y -n z )» 

[0168] [5. 3] 





n (#^#) 


3 

(n x -n y )xl0 


R t h(nm//an) 


3 

(n y -n z )xl0 


^*H1 12 


1.52 


0.008 






^Hl 13 


1.50 


0.009 


2.13 


2.13 



[0169] SEt!" n y > n z 9l S ^ o]-^] tfl o] e ^[^-^^ ^ R e » ^S}^ ^ 
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^ Rth^ ¥«H u o v ^-^S. Ml7>E^ti. (negative birefringence; ny> n z )<H| ^tb 

[0170] ^ <Ntr ^th§- ^ti^r °1» °l-§-tb ^fh*fl 4|S 

^nflo^ ^-^}7] ufi^l, #*fl cfl a>-§-^ 1/5000 vfl^l 1/20,000 
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i) s>7l ^ a^s]^- tifl^ £)ir «flB|lS. ^7f# i^fe e)?KEl» 

10^f #-fr ^^nfl; 

m N 2 _ p a) 
p 

(# 7 j ai l6 \]A] t X ^ Y ^ S, 0 ^ N «fl^flS. 

°1 s-| *V ^7.>#«H1 cfA] 1 ifl^l 20^ ^ PE^ ^^1^ 

1^, sMl 1 ^ til'd ; ^g^^^ ^i^. wl ^J^- ^ ej-^^ 5 ^fl*l 12^| a]-^ 

S ^-sJ-^r^S SE^ 6 ifl*] 40^ ; ^sj-^^iS. ;*] 

^r^i^r 7 15^ ^l^Caralkyl ) ; SE^ ^dL^r 3 20^ 
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Ri ^ R 2 £r A A ^^±S, 1 20^ 

Tfl'd H-s^-^i^ S^r al^l^:^ fj-^i^ 5 ifl^l 120) <£5|J ; 

7 15^1 ^^^(aralkyl); 3 ifl*] 20^ <^7]^ 

(alkynyl)o"M ; 

M-£- 10^ -^°H: 

0 ifl*l 2«a) 
[(R3)-P(R4) a (R4k)b[Z(R 5 )d]c][Ani] (2) 

(#71 ^ a , b, cr 0 ^fl^l 3^ ^^^1^1 a+b+c=3 

d^, Z7> -tvii se^ ^-f 10] ji ; Z7> ^^i^i ^-f 2°M, Z7> ^esi 

Rs ^ ^r±. o>^7l o]ji; 

R4 ^ R4k. R 5 ^ ^ ^db; 1 vfl^l 20^ ^ Sfe 

^ 3 tfl*l 12^ Al^^^^; t^sK^s SE^ «1 *1 6 ifl^l 40^ 

e>Hi; ^sj-^^iS It^^r 7 ^H^l 15^1 °>l:^(aralkyl) ; ^-^i 

*r 3 ifl*l 20^ ^^^(alkynyl); HsU^^r 1 ^i\A 10^ £-*l^§ 
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HeKth^T* 1 ^fl*l 10^] *\?g sfe £-*l^g HeK^l^r S 

6 xfl^l 40 ^ o>^)^^ ; e^(^]§ gc^. ^^i^ 6 vfl^l 40^1 

°>€^1)^^; HHK^^r 1 ifl*l 10^ SEfe- £*l*g 23)^41=- a] ; 

$ u 1^1^: si flr^i^r 3 i-fl*l 12^ a) -f- ^. <^ ^ ) ^ a] ; H^C^l^- BE^ 

E^i.^ 1 ifl^l 20^ ; 

°1H, <£^HHH, [SbF 6 ]-, [PF 6 ]-, [AsF 6 ]-, ^#^5L<>M1 H 
(perfluoroacetate; [CF3CO2]-), 5£j#^- .$.3.5.^31] e ( per f luoropropionate; 
[C 2 F 5 C0 2 ]-) ( ^#^S^lNHH(perfluorobutyrate; [CF 3 CF2CF2CO2]-) , 3Sl#s.efl 
olHCperchlorate; [C10 4 ]-), ^^-^^^^^1HH(p-toluenesulfonate; [p- 
CHsCe^SOa]-), [SQ3CF3]-, JieJ-Ej-ifl^, * ^S^S. ^l^^M- wl*l^ ^Jiafltl 

2] 

1 SM-H. #7l +\ 22) ^.efloie se^ tf D |i-1 0 lS7f 5>7l a] 2a 

SE^ 2bS 5.^1 3 ^£.3. ^ ^HM* 5L^- 

54-43 



m^^s.- 10-2004-0074307 

[M'(R6) 4 ] (2a) 

[M'(0R6) 4 ] (2b) 

(#71 ^ 2a, ^ 2b°\}*}, 
M'^ iL€: ^^u]^-ol ji; 

12^ Al-^s^^; SE^ w^l^HS Ih^^r 6 ifl*l 40^1 ! 

igri^r 3 20^1 ^1^ H^^^^l iE^ ^dt^ 18 48^1 

til ^1^- si 7i|xl 15^ ^^-^(araikyDoi) 

W?* 31 

SU^i, #71 #*fl Al^tflol #7l ^ 7l# ^*Rr -31 

eJ3 ^r^^l7l- -8} 7} ^ 3^.5. S^sItt ^J* ^ ^ 

R 7 

R? 

(5) 

R 7 

R 7 

(#71 3°JH, 
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R 7 , R 7 ', R 7 " ^ R 7 " ^ *r*-Rr ^ M-eMH, M-^^l^ 

R 7 , R 7 , R 7 " ^ R 7 ' fe- >HS. <£^sH 4 ifl*] 12^ ls[ 

Ai#^ zlI-, se^ 6 ifl*l 24^1 Jie|# W ^ 5&-2-^; 

A oM ^-g-7l^ ^L; 1 20^ SE^r 

^^^(haloalkyl), IHI^, ^S^Tl)^ ; Ir^ii^ 3 vfl^l 20^1 *i*g SE^ 
^^(alkynyl), ^^^(alkynyl); , ^Tfl^, Q?]^, ^rS.^, 
t^S.^^, BE^ thS-^l^iS. *| 7] til 2| s); &±.<^ 3 qjxl 12^1 
<£z3, ^Tfl^, ^l^i, ^5.^71]^, ^^71 

"dS. ^l^£]7iM- iMi^ 6 ifl*l 40^ o>^ ; <y-^ j ^Tfl^, ^7l^, 

U-S^l, ^S^, ^-^^7)1^, 3E^ ^^71^5. 4r=l 7] u}- til^^^ 7 
15^ <5>^^( ara lkyl)olj7; 

iEU^r^r ^lltS^^ri: 7] (non-hydrocarbonaceous polar group) 5. ^ , 

-OR 9 , -0C(0)0R 9 , -R 8 0C(O)0R 9 , -C(0)R 9 , -R 8 C(0)R 9 , -0C(0)R 9 , -R 8 0C(0)R 9 , -(R 8 0) k - 

OR 9 , -(0R 8 ) k H3R 9 , -C(0)-0-C(0)R 9 , -R 8 C(0)-0-C(0)R 9 , -SR 9 , -r'sR 9 , -SSR 8 , -R "SSR 9 , 
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S(=0)R 9 , -R 8 S(=0)R, -R 8 C(=S)R 9 , -R 8 C(=S)SR 9 , 



-SOsR 9 , -R 8 N=C=S, -NC0, 



8 



8 



8 



R -NC0, -CN, -R CN, -NNC(=S)R , -R NNC(=S)R 



— C(0)ISj( 

-NO2, -RN0 2 , R1? 



V Ri3 



*— N 



— RMN 



^13 



:0 



•0 

-R^SR* 

50 



C© 



I 



Ji 1 1 v 

0k 



-RWSO^ 2 



XJ -VV- ^; j.-. 



,^13< 



T,'!f« .n; 



R«.0.i 



SR 12 ^ 
-Ri.fe-R? 



isu 



•^R^C^NRC^OR- 



H"! II 



— f? 



R 1 ^ . 



'■OR 12 '" 



- - -r, 



yjf<+i ****** 



1 

'ii.rv;^?!^ Ill' 



— OP- -B 



,11 y ..om 

-R1' 



8 



(^-7) 3]--g-7l^ ^z|o) R ^ 1 ^^1 20^ -tl^ 3^ ^-^i^ ^a- 



^71^; <^^, <g^yd, Q?}^, lk3-&, itS-QZl, ^•S^Tfl'd, %k3.<g7] MS. 
s]7m 3 vfl^l 12^ A]#^.o^-^ ; ^ t ^Tfl^, ^1^, 

; JEtt "y:^, ^^1^, ^1^, ttS-&, ^s.'gzl, Q^n^d, *ts.<g7]-d3- *1 
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^5} 7^14 ti]^]^^ E]-4i^ 7 tfl*] 153] o}^^o]jl, 

9 10 11 12 13 

^7} 9] zVzj-o^ R , R , R , R ^ R ^ ^±. ] *kS.$\ ] 1 vfl*l 20 

^ ^ "^S^^, "t^, 3 20£) ^ 

^ ^1^, te^l^; <£^, IM^, 1£s.<Q-tQ, ^ 

aI-^s.^; <£z] , ^Tfl^d, ^^l^, ths.^, tt3«K£ f iJ-^^Ml 1 ^ , 

k^r 1 ifl^l 10^ 3*r«3)) . 

4] 

^1 nHl 9X°]*}, i) ^d#i^ ii) 2:#^7V 

i) §>7l ^ 45 i^s}^ ^ofl zi^ afl^ 5^ 3131^. 5L^-*Rr ^#-^-1- 

10^ ^--e- ^*fl; ^ 

ii) Sf7l ^ 55 5.^151^ lilH 7f7^ ^^l-^- i^>^ ^#°fl5. Ol s. 

^J^- f^lS 5>^r ^ ^-g-7l# i^V^r JlSl^ -t-eflslTjl f^l *fl2:-g- 
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• ; s 



(^-71 q 4 «\]*\, X ^ Y SrAA S ^ 0 ^^}A ^1 Efl 3. ^^>o]ji; 

Ri , R 2 , R 2 ^ R 2 ^ AA ^-^^^-S ^dt^r 1 20^ 

^ E^sHr^S. 5\Q gc- til ^1^-51 e}-^ 5 xfl^ 12^ 

<£2j ; e^s^^S. SE^ ti] eMi^ 6 40^1 <^>^; ItSHr^ 

S. ^ 2E^ ti]^^^ e^-^t 7 vfl^l 15^1 6>^(aralkyl); SE^ 3^1 
20^ iM^Calkynyl)^; 
M£- 10^ ^<^H; 

r ^ 0 vfl^l 2 °lJi, r + s ^ 2 , y) 
[H-P(R4) 3 ][Ani] (5) 

(^-71 ^ 6<H1 >H , R4 ^ AA ^t^A*-^- *r±.\ Q±.*r 1 20^1 ^ a 

%:A% IH^I, <£li, ^l^, SE^r u]^; ^]3g- a] *] 3 

ifl*] 12^ Al^-s.^^; *)Si- «] ^1 sj-ig e4-^^ 6 40^1 ; ^SJ- SE^ 

til *] fe^r 7 xfl^l 152] oVf^Uralkyl); ItdL^r 3 xfl*] 20^1 ^ 

(alkynyl)olH ; °H ^^5] ^l^M^ EE^ 1 20^] tbS. 
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WwlMMH. [SbF 6 ]-, [PF 6 ]-, [AsF 6 ]-, 3|1-^^H1 31 o] h 
(perf luoroacetate; [CF 3 C0 2 ]-), stj^-^-^.S.HS.^^.i-fl °1 H (perf luoropropionate; 
[C 2 F 5 C0 2 ]-), sH-^S.^-^BflolmCperfluorobutyrate; [CF 3 CF 2 CF 2 C0 2 ]-) , ^#5.31 
°lS(perchlorate; [C10 4 ]-), ^^Hf-^^^Ml°lH(p-toluenesulfonate; [p- 
CHaCeEiSOs]-), [SQ3CF3K iL^'M, ^ tbS^S. *)Qs\7]^ ^efl^l 

5] 

*)1 4%H1 SU^-H, i) ii) 2:#^fl7> ^z]- 

1- 7>*lb Pd ^ ^--R- ^°fl; 
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(^-7) X\ 4a ofl^ R t , R 2 ', R 2 " ( ^ R 2 "'^ Z}-Z}- s-^^o.^ 1 ifl^} 20^1 ^ 

i^sK^S iE^r 7 ifl^l 15^ o>^:^(aralkyl); SEtt 

3 tfl^l 20^1 <&7l\i(alkynyl)°H; 

r 3+ 0 tflx] 2 o]ji ; r + s ^ 2 ^) 

6] 

*fl 5^1 &<H>H, i) ii) 2^fl7> z}-z}- 

i) *\ 4aS. Pd ^ tg-R- *}^niHH ^ofl 2)3 afl^ 5]^ 

ii) A cM ^ 5°-5. ^5}^ JL^i^-i- 7 >^]^ ^2|-^-i- ^#nflol}^ R, 7 > 

7] 

i) A o V 7l 1, 4, 5, 6%> # ^ ^ ^l# D fl^ o] JjLo^ ^ufl 

ii) ^"71 ^nfl ^-i-g;, 80°C 150°C^ ^-i^^oil^, a o > 71 ^ 3^vo) 
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8] 

^ #^°fl i -i-ofl uflsfl 0.5 vfl*] 10 #S ol^-c^^] ^ f^jos s}^ ^ 

^ ^HM* S%>s>^ :ne|t§ ^tHl ^S^. 

[3)^ 9] 

10] 

*fl 9^o]) olo^, a o > 7 ) ^^j. ^^7>, ^^o>, 

^^7>/a.s.uio> ( ^ ^ 71-/3.^^1 o>/e! Bj-q o> t *l?J\?}/<g^v}^, 1^f-n)^- i^ullo] 
H^, -M^s^ €^7>, ^e^7> ^H-S.^^^M-olH #e!M 

[^^* 11] 
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#S5L«M ^ ZL ^#5. Ols^^l ^0_^«-E^ Ajfi]^ o. 7 ]^d\] -g-^A]^ Af-g- 

12] 

^^^1 f£ cfl«l 50 ifl*] 800%*] ^ *MM# £-^r ^.e]^ 

1- Efl ^ Tjl 

[^^J- 13] 

^il 1, 4, 5, 6f f § %H1 3X°]*\ , ^7} ^ ^"71 ^#nfl 

[^T 2 -^ 14] 

[^T 1 ^ 15] 

*fl 7%H1 91°] *\ , ^71 ^71 ^ufl 71^0.5. <#7] ^ 

*fl -g-on ^ cfly] 1/2,500 ifl*l 1/200,000^ <#-2-^. «>-§-7lHl ^ 
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16] 

[^n 1 ^ 17] 

^-§-7l« 31S]^ #efl^74l i£?t^ll , *]S- ^ ^ ^-g-7l» ^ 

# efl ^ 7^1 ^r^^ll:^ ^ ^-§-7l» jzs)^ -g^l^l lEHMfi^ 

[32 ^ 18] 

^>^(Mw)^l 100,000 vfl^l 1,000,000^1 ^-^^-S. ^ ^-§-7l# 

19] 

^(Mw)^l 100,000 °1-#<?1 ^ ^-§-71* Jia)^ ^31^7}) 

20] 
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^(MwH 100,000 ^ ^-§-71* Jiel^ z]} ^ Tfl *§^*fl-& ^th*V 



21] 



& ^(Rth)°l 70 1000 nm9l ^J* ^ °1HM3 



R th = A (n - n z ) x d 



(l) 



ivb sj-^ 550 nm<HH ^(fast axis)^ ^-^f-o] ji; 



22] 

Tgiflo} ^(slow axis)^ #^#o]^i ; n ^ 51^, ^(fast axis)^ tlfoH ; 



(negative C-plate) ^ M.^r 7 ASr %^ °] « 0 V ^ ll*. 
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